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Use of ORAM in Wetland Quality and Land Use Assessment
Elizabeth Deimeke, Dr. M. Siobhan Fennessy
Abstract
In this study we hypothesize that wetland ecological integrity as measured 
by a new wetland assessment method (ORAM) will correlate with the 
surrounding land use, and that wetland stressors will increase as 
urbanization increases around a wetland.  We found that not only do the 
wetland scores decrease as intensity of surrounding land use increases, 
but that the total number of stressors is indicative of the surrounding land 
use. 
Introduction
A “healthy” wetland condition is necessary for wetlands to provide the 
appropriate ecosystem services. Wetlands act as nature’s water filters 
because they function as sinks for nutrients, toxics, and sediment.  They 
are vital in maintaining a clean water supply.
Past studies have shown that increased urbanization and human impacts 
on surrounding land threatens the ability of the wetlands to function:
-Urbanization degrades wetland hydrology and plant diversity (Faulkner, 
2004).
-As intensity of surrounding land use increases, the quantity of nutrients 
in wetland soil and water increases (Berka et al. 2001; Herlihy et al., 1998).
The methods behind wetland evaluation vary according to the study.  While 
some methods use only digital photographs to evaluate sites, others use 
intensive vegetative analysis requiring lengthy site visits.
Problem: Will a new wetland assessment method, ORAM, give wetland 
scores that are correlated with surrounding land uses?  Will wetland 
stressors increases with intensity of surrounding land use?
Materials and Methods
Site 
Cuyahoga River Watershed in Northeastern Ohio (Figure 1).
Sampling Protocol
Ohio Rapid Assessment Method (ORAM) (Mack, 2001) gives each 
wetland a cumulative score (3-90) based on scores for five different 
metrics:
1. Wetland Area
2. Buffer Size and Surrounding Land Use
3. Hydrology
4. Habitat Alteration and Development
5. Plant Communities, Interspersion, Microtopography
Stressors
Ten stressors were scored as high (greatly altering natural processes), 
medium (affect only a portion of a site), or low (present, but no longer 
having an effect on wetland function):
Hyrdologic modification, High BOD, Sedimentation, toxic contaminants, 
vegetation alteration, eutrophication and nutrient enrichment, thermal 
alteration, salinity, turbity.
Results
-81 wetlands sampled had an average ORAM score of 52.6 (+/- 13.65 StDev).
-Scores for wetland area, buffer, and surrounding land use are positively 
correlated with the adjusted total ORAM score.
-The scores for surrounding land use and wetland buffer were positively 
correlated.
-Urbanized wetlands with land use scores ≤3 had an average of 3.5 (± 3.1 StDev) 
total stressors and an average ORAM score of 46.8 (± 15.3 StDev).
-Non-urbanized wetlands with land use scores >3 had an average of 2.2 (± 2.0 
StDev) total stressors and an average total ORAM of 57.72 (± 9.59 StDev).
Conclusions
As the land uses around a wetland become increasingly urbanized,  the total 
number of wetland stressors increase and wetland condition deteriorates.  This 
jeopardizes the ability of a wetland to function properly, and thus threatens and 
otherwise clean water supply.
Certain metrics of the ORAM can be separated out of the total score and used 
individually.  This suggests that the ORAM is more useful than in overall wetland 
evaluation; it can also be used to evaluate single aspects of wetland integrity, such 
as habitat development.
Future Work
I’m currently working to categorize 
and quantify surrounding land use 
using LDI index (Brown and Vivas, 
2005).  This would put the data into 
a numerical form that would show 
how wetlands ecosystems respond 
as the surrounding human impact 
increases. (Courtesy E. Ward)
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Figure 1. The Cuyahoga River Watershed in 
Northeastern Ohio served as the examination site for 
this study (http://www.epa.state.oh.us/dsw/gis/cuyahoga/FIG1.GIF)
Figure 2.  The land use score (determined as the level of human impact in 
the area beyond the wetland) is negatively correlated with the number of 
stressors for wetlands (Regression, r2=14.4, p<0.001, n=81).
Figure 3.  As the number of stressors increases for a site the total 
ORAM score decreases (Regression, r2=30.8, p<0.001, n=81). 
http://il.water.usgs.gov/nawqa/uirb/pubs/reports/FS-
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